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INTROLUCTION

FERNCE dis a systew of couputer programs designed to store,
retrieve, and display borehole stratigraphic data. Using FENCE a
user can create a data base containing location, surface
elevation, and unit tops and bottous for each borehole. As unany
as twenty-five borelholes can then be displayed in a fence section
diagram using any unit present in all the holes as the level
datun.

The programs are written in the PL/1 language and designed
to run on the US5GS lioneywell llultics system 1in Denver usinyg a
Tektronix 4014 yraphics termwinal and the DISSPLA graphics
software packape. The prograus contain sowe IMultics—-dependent
operations, but adaption to auother systen should be relatively
easy. Except for one scale-annotation subroutine <call to
BISSPLA, the graphics calls can be implemented easily on Calcoup
or similar software.

CUHPCHENTS OF FLACE

There are thrce components in FENCE, a file of unit codes, a
keyed PL/1l data base, and a set of prograus. The ftile of unit
codes 1s created by the user via a text editor. These codes are
used for checkinyg input to the data base and annotating units on
the fence section diagramn. The data base 1is created using
interactive programs frowm FENCE. After the unit-code file and
data base lLhave Dbeen crcated, the user can gyenerate fence maps
interactively on the graphics terwinal.

CREATING Tile ULIT-CODRE FILL

The unit-code file contains fifteen or fewer 1lines, each
containing a four-letter (or fewer) wunit code. The code may
consist of letters or nuuwerals in upper or lower case. These
codes require that a perfect mnatch be made when inserting
informnation about a unit into the data base. When the codes are
displayed, however, the first letter is upper case and the rest
are lower case. The unit-code file mnmust reside in a segment
nancd "fence map unit code".

The unit codes wmust be arranged in stratigraphic order frou
the top unit to the bottowm unit. If fewer than fifteen units arc
defined, the file can nave fewer then fiftecn lines, A subset of
the unit codes can be present for any given hole, but the wunits
must be in the sawe stratigraphic order as the unit-code file
list. Keversal of units is anot allowed.
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To use the FENCL systeuw ou the USGS Hultics computer in
Denver, the wuser wmust be able to loyg in to the systeum. Upon
completion of the normal login sequence, the user can  execute
FENCE by entering

>udd>illath _ora>Jiork>fence _dir>fence

or, if a link is already established, siaply

fence. (1)

Once FLEACE has been invoked, the program will proupt "Enter

task'". The user wmay select any task hy choosing one of tie five
modules. A specified task can be repeated any number of tinmes.
Unce a task 1is couapleted, control is returned to the wmain prograuw
and the uscr can either choosce anothier task or terminate the
session.

The modules naued insert and delete are used to edit the
data base, and the modules GHLOUW and JRINT are wused to display
information frow the data basec. The 1wodule that constructs the

FLUCE wnap is called DRAW. The user can exit frow FENCE by
enteriung "quit" wheu prompted Dby "Enter task'". If the user
responds witlhh any other vord, the program will 1list the

accecptable responses and ask again for the module wanted.

Tiie DATA BASBL

The inforwation for a single bLorehole record in the data
base consists of:

1. a hole id of eight or fewer characters,

2. surface elevation,

3. latitude and longitude in degrees, minutes, and seconds
(or decimal degrees),

4, 15 or fewer units consisting of

a. a unit code
b. depth to the top of tue unit,
Ce depth to the bottom of the unit.

(1) All prograns are in lower case, but for ease of
understanding, well be referree to in all upper case.



idote that for any unit in a hole, the depth tu the top of
the mnext lower unit present in the hole equals the depth to the
base of the unit. Gaps in the depths are not allowed although
units piysically imnissing can be omitted.

CREATING ALD EDITING THLE DATA BASH

There are two modules for editing the data base, INSERT and
LDELETE. The procecure for changing an erroneous value in a
record is to delete the record and insert the correct
information.

Jiten the user invokes the dinsert wodule by responding
"insert" to the "Enter task" proupt, the progran initiates the
data entry procedure for a VLloreliole. Thhe program checks the
input <data for consistency and prints the inserted inforuwation
for the user to verify. When the hole id¢ is entered, the prograu
chiecks to see whether a hole with that id exists in the data
base. 1f there 1is a hole with that id, the prograw displays
"puplicate id" and asks for another lLole id. Ideally, the hole
id with incorrect data will have been deleted before this. 7To
indicate that the lowest unit top has been entered, the user
enters "Tu". The prograun tiien asks for the depth to the basec of
tihe lowest unit measured and verifies the input. Tiie user is
then asked 1f the data are to lLe displayed for review. If the
user responds '"yes", the information for that hole are displayed
on the TYektronix screen. The program then asks if the user wants
the hole inserted into the data base. If the response is "yes'",
the data are dinscerted into the data Dbase; otherwise the
information 1is deleted. Any other answer will cause the prograuw
to repeat the question. Once the data for a hole are entered,
the program asks whether the dJdata for another hole are to be
iuserted. The user can insert another hole by entering "yes" or
can return to the main program by entering "no". By entering
"err" for a unit code, tle user causes the information entered
for a hole to be cancelled. The user can also return to the main
program by entering "end" as a hole id.

If a user wants to delete a hole from the data basc,
"delete" can bLe answered to the proupt. The user is then queried
for a hole id and asked if the data for the hole are to be
reviewed. If there is no hole with that id, the user is proapted
again for a hole id. After the lole id is entered, the user is
asked whether the information is to be displayed. The wuser 1is
then asked to verify that the hole is to be deleted. A reply of
"yes" to the verification query will —causce the data to be
deleted, and a reply of "no" will causec the data to be retained.
Tne user can then continue deleting holes or return to the wmain
prograa. dfesponding "end'" to the hole id proupt returns the user
imamediately to the main programn.
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oISPLAYING TihL paTa FILE

There are two wodules for displaying hole inforwation, UGHOW
and PRILNT. The user enters the appropriate wodule by responaing
with the wodule name to the "kEnter task'" pronmpt.

The 50V wocule is for displaying a hole record on the
sraphics terminal. The user is pronpted for the hiole id and then
tie information for those units present in the hole is displayed
on the screen. Tihe user can then choose another hole for display,
return to the walu prograu by responding "no" to the prompt
"Anotiher bole?", or suow another hole by responding "yes'" to the
prouapt. The user can also return to the wmain program by centeriung
"end" as a hole id.

If the user wants a line-printer listiny of all the holes in
the data base, this can be obtained by entering "print" to the
“"Enter tasw'" prompt. The module does mnot actually cause the
listing to be printed; it nerely writes a file into tlie segment
"fence list". The noles are listed in the standard collating
scquence by hole id and six holes are printed per printer page.
When the file lhas been written, the user 1s autonmnatically
returned to the main programe. The user can cause this file to be
printed by using the liultics connand

dprint fence list

after entering "qult".

USBER=-CONTROLLED PARANLTLERS

The user can specify up to 25 holes to be plotted in a fence
Rap e These tholes are plotted in order frow left to right with
the plot distances betveeu holes beinyg proportional to the
distance Dbetwcen holes calculated as if latitude and longitude
were Cartesian coordinates.

The user can specify the x and y dimensions of the plot
boundary in plot inches. Althougn ecvery plot is internally
scaled to fill as wucii of the Tektronix screen as possible, the
plot—-size input can be used to control the shape of the plot paye
and also the size of the title, liolec-id annotation, and unit
identifier relative to the rest of the plot. The total of the
margins in the x direction is two inches and in the y direction
is three inches. Calls to DISSPLA automatically place the plot
window within these wargins and write the title. Lence if the
user wants the aunotation smaller relative to the rest of the
plot, tihe plot size can be increased, keeping the ratio betuveen
the x and y sides the saunce. A convenient startin,; plot size for
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the Testronix screen is x = 15 inchies and y = 11 inches.

FENCL will ask the user to insert a title for each plot
wade. The input should be followed by a dollar sign  {(5) and
enclosed in quotes. An exauple title is

"this is a titles".

The title letters are written in upper case.

DEAWILKG A FEACE [1AP

After a data base is creatcd, the user can invoke the unodule
thhat constructs a fence map by entering "draw"” after the "Enter
task" prompt. The uscr will tien be asked for the first hole id.
The cowputer displays the id for verification and searches the
data Dbase to see whethier that id is actually in the data base.
Lf there is no such hole, the progranm informs the user and asks
again for tne hole id. [f the hole is in the data bvase, the user
is proupted for the next hole id. This process continues until
either 25 hole ids have been inserted or tihe uscr enters "end" to
indicate that no wore holes are desired.

The user is then asked to chroose sea level, a unit top, or a
unit base to be a level datuuw. If no unit is present in all the
lholes, the user is required to use sea level as the datuw. The
fence nap is then drawn on the Tektronix screen, and the user 1is
notified that the wap 1is couplete by a "peep" sound frowm the
terminal. The user can wake a copy of the fence mumap Lefore
proceeding. To procecd, the user nust press the carriage return
on the keyboard twice. The user then has the option of selecting
another lcvel datum for tne selected noles or returning to the
main progran.

LEAVING FLENCE

The wuser terminates & session by responaing "quit" to tle
"Enter task" proupt. A11 files are <closed and the user 1is
returned to the ilultics command level.

page 5



EXAUGPLL

UATA FOR TUE BXAU
ror the data used in tie example,
Kny, &dt, Jub, Jupc, and Juw. There

inserted into the data base.

is listed in Table 1.

PLE

the list of unit codes is

are three lioles to be
The informnation for the three holes

id: holel
latitude
longitude

Kuag
Kdt
Jub
Jupc
Juw

Ak kAR KN

id: holel
latitude
longitude

Rdt

Jupce

Jmw
BRI

id: hole3
latitude
lonygitude

K,
Kdt
Jupc
*

PN
X R %k

fhkwdhhk

"W

EE R R

HoLE 1

clevation:

deg min

35 U

107 G
top depth base
200.0 30
360.0 4y
4uG.0 60
600C.0 70
700.0 110

LR e T T I
'
UL 2

elevation:

deg min

35 20

1C7 45
top depth base

200.0 40

400.0 50

50G.0 50

o sla ofa oo

R R

HOLE 3

clevation:

deyg min

35 55

lu7 10
top depth base
400.0 50
500.¢ 70
700.0 65

LR R R R R R R R R

1

TABLL

5000.00
sec
0.0
0.0
depth
0.0
u.0
0.y
0.0
0.0

hhdhhdhdfhhxis

4500.00
sec
U.0
0.0
depth

0.6

0.0

0.0

ER R R R R

5300.00
scc
0.0
0.0
depth

0.0

0.0

0.0

ER O R T

KA
"
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The following exaunuples show the user creating the unit-code
file, creating the data base, correcting an erroneous hole in the
data base, and drawing a feuce wnap. Entries preceeded by "(in)"
are cntered by the user, and entries precceded by "(out)" show
the responses by the computer.

CREATING ThE ULLIT-CCDLL FILL

(in ) gecx

(in ) 1i

(in ) ¥ug

(in ) #dt

(in ) Jub

(in ) Jupc

(in ) Juw

(in ) &

(in ) w fence map unit code

(in ) gq

SHTERING THE HCOLL IRFUORNATION
(FIRST TwU UHOLES)

(in ) fence
(out)
(out) Enter task: (in ) insert
(out)
(out) The no of holes is: G
(out) Do you want a list of the ids? (y or n): (in ) n
(out)
(out) Another record? (y or n): (in ) v
(out)
(out) Insert hole id (<= & chars) or end to exit: (in ) holel
(out) id is: tholel « 0OK? (y or n): (in ) vy
(out)
(out) Lnsert surface elcevation: (in ) 5000
(out) Insert latitude in deg, min, and sec: (in ) 35 v O
(out) Insert longitude in dey,nin and sec: (in ) 107 O ¢
(out) id: holel clevation: 5000.00
(out) latitude 35 dey 0 nin C.0 sec
(out) longitude 107 dey 0 win U.0 sec
(out) Are these values CGR? (y or n): (in ) vy
(out)
(out) Insert top unit code : (in ) Kuy
(out) Insert unit depth to top : (in ) 200
(out)
(out) Kug 200.00 0K? (y or n): (in ) vy
(out)
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(out) Insert next lower unit code ¢ (in ) Kdt

(out) Insert unit depth to top : (in ) 300
(out)

(out) Kdt 300.00 UK? (y or n): (in ) vy

(out)

(out) Insert next lower unit code : (in ) Jdob
(out) Insert unit depth to top : (in ) 400
(out)

(out) Jmb 400.00 0?2 (y or n): (ion ) y

(out)

(out) Insert next lower unit code : (in ) Jupc
(out) Insert unit depth to top ¢ (in ) 6GOC
(out)

(out) Jupc 600.00 OK? (y or m): (in ) vy

(out)

(out) Insert next lower unit code : (in ) Jaw
(out) Insert unit depth to top : (in ) 700
(out)

(out) Jmw 700.00 OK? (y or n): (in ) vy

(out)

(out) Insert next lower unit code : (in ) TB
(out) Insert base of lowest unit measured : (din ) 1100
(out)

(out) Do you want to review this Lole? (y or n): (in ) y
(out)

(()Ut) ARAXHXA TR HRESA I TR bhbdtohdhdiodd o hhtn

(out) id: holel celevation: 5000.00

(out) dey wiun sec

(out) latitude 35 U U.0

(out) longitude 107 ¢ 0.0

(out) top depth base depth

(out) Kng 200.0 300.0

(out) Kdt 300.0 400.0U

(out) Jmb 400.0 600.0

(out) Jupc 60U.0 700.0

(out) Jaw 700.0 110G.0

(out) ER IR I I o i I I i S ST S S P T R T T

(out)

(out) Is this record ok? (y or u): (in ) vy

(out)

(out) Another record? (y or n): (in ) ¥

(out)

(out) Insert lLole id (<= 6 chars) or cnd to exit: (in ) hole2
(out) id is: hole? . OK? (y or m): (in ) vy

(out)

(out) Insert surface elcvation: (in ) 4500

(out) Inscrt latitude in deg, uin, and scc: (in ) 35 20 ©
(out) Insert loangitude in dey,uin and sec: (in ) 107 45 O
(out) id: hole?2 elevation: 4500.00

(out) latitude 35 dey 20 wmin 0.0 sec
(out) longitude 107 dey 45 min 0.0 sec
(out) Are these values COK? (y or n): (in ) ¥

(out)
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(out) Insert top unit code : (in ) ¥dt

(out) Insert unit deptih to top : (in ) 200
(out)

(out) Kdt 200.00 G? (y or n): (in ) vy
(out)

(out) Insert next lower unit code : (in ) Jupc
(out) Insert unit depth to top : (in ) 400
(out)

(out) Jdupc 400.00 UK? (y or n): (in ) vy
(out)

(out) Insert next lower unit code : (in ) Jnw
(out) Insert unit depth to top : (in ) 5uC
(out)

(out) Jaw 500.00 CK? (y or n): (in ) vy
(out)

(out) Insert next lower unit code : (in ) TD
(out) Insert base of lowest unit measured : (in ) 8OO
(out)

(out) Do vou want to review this hole? (y or n): (in ) vy
(out)

(out) E I R S I e S R R O S S T N

(out) id: hole?2 eclevation: 4500.00

(out) de g win sec

(out) latitude 35 20 .U

(out) longitude 107 45 V.0

(out) top cepth basce depth

(out) Kdt 200.0 400.0

(out) Jape 40U ..U 50G.0

(out) Juw 560.0 SUULU

(OUL') R R I S I S I I R A I L I N L I R e i I A

(out)

(out) Is this record ox? (y or n): (in ) vy

(out)

(vut) Another rccord? (y or n): (in ) n

(out)

(out) Enter task: (in ) quit

ESTERATNCG THE ERRGHRUUS nOLL 3
(LKOT1CL CPEKATOL EXRORS)

(in ) fence

{out)

{(out) Enter task: (in ) inert

(out)

(out) You wnust enter insert, delete, show, print, draw, or quit.
(out) Eunter task: (in ) insert

(out)

(out) The no of holes is: 2

(out) Lo you want a list of the ids? (y or u): (in ) vy

(Out)
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(out)
{out)
(out)
{(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
{out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)

holel hole?l

Another record? (y or n): (in ) vy

Insert hole id (<= & chars) or end to exit: (in ) holcel
id is: holel . OUK? (y or n): (in ) vy

LPuplicate id.

Insert hole id (<= 6 chars) or end to exit: (in ) hole3

id is: hole3 . OK? (y or n): (in ) vy

Insert surface elevation: (in ) U
Insert latitude in dey, win, and sec: (in ) U U ©
Insert longitude in deg,mnin and sec: (in ) U G O
id: liole3 clevation: U.00
latitude U deg 0 win U.0
lonyitude U deg U min 0.0

Are these values CGK? (y or n): (in ) n

Insert surface elevation: (in ) 5300
Insert latitude in dey, win, and sec: (in ) 35 55 @
Insert longitude in dey,nin and scc: (in ) 107 10 O
id: hole3 clevation: 5300.00
latitude 35 deg 55 min }. O
lonyitude 107 dey 10 nin 0.0

Are these values GK? (y or n): (in ) vy

Insert top unit code : (in ) Kung
Insert unit depth to top : (in ) 4uu
Kiag 400G.00 Uil? (y or n): (in ) vy

Insert next lower unit code : (in ) Kdt
Insert unit depth to top : (in ) 500
Kdt 500.00 OK? (y or n): (in ) vy

Insert next lower unit code : (in ) Hug

NHew unit code not below than last one.
Last valid unit entered was

Insert next lower unit code : (in ) Jupc
Insert unit depth to top : (in ) C
Jupc U.00 0K? (y or n): (in ) ¥y

The new unit is not deeper than the last one.

Lnter the correct depth for this unit.

Insert next lower unit code : (in ) Jupc
Insert unit depth to top ¢ (in ) 700
Jupc 7UUUU OK? (y or ua): (in ) vy
Insert next lower unit code : (in ) T
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(out) Insert base of lowest unit uneasured : (in ) O
(out)

(out) Lo you want to review this hole? (y or n): (in ) n
(out)

(out) 1ls this record ok? (y or n): (in ) ¥

(out)

(out) Another reccord? (y or n): (in ) n

(out)

(out) Enter task: (in ) quit

REMUVING THE ERRONEOUS HOLE

(HuLL 3)
(in ) fence
(out)
(out) Lnter task: (in ) delete
(out)
(out) Another hole? (y or n): (in ) vy
(out)
(out) Insert hole id (<= 3 chars) or end to exit: (in ) liole3
(out) id is: thole3 « OK? (y or mn): (in ) vy
(out)
(out) WwWould you like to review this hole? (y or n): (in ) vy
(out)
(out) PR R R T I O R S N g S e P
(out) id: hole3 elevation: 5300G.00
(out) dey min sec
(out) latitude 35 55 6.0
(out) longitude 107 10 U.0
(out) top depth base depth
(out) Koy 400.U 500.0
(out) Xdt 500.0 700.0
(out) Jmpc 7006.0 0.0
(out) LR R R R R R R R R R T R R R R S R LR
(out)
(out) Do you want to dclete this hole? (y or n): (in ) vy
(out)
(out) Another hole? (y or n): (in ) n
(out)
(out) Enter task: (in ) quit

ENTERING HOLE 3 CORRECTLY

(in ) fence

(out)

(out) Enter task: (in ) iunsert
(out)
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(out)
(out)
(out)
(out)
(out)
(out})
(out)
(out)
{(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out})
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out}
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(vut)
(out)
(out)

The no of houles dis: 2
o you want a list of the ids? (y or n): (in ) n
Another record? (y or n): (in ) v
Insert hole id (<= & chars) or endé¢ to exit: (in ) hole3
id is: hole3 e OUX? (y or n): (in ) v
Insert surface elevation: (in ) 530U
Insert latitude in de_;, win, and sec: (in ) 35 55 v
Insert longitude in deg,win and sec: (in ) 107 10 U
id: hole3 elevation: 5300.00
latitude 35 deg 55 min U.U sec
longitude 107 degy 10 min 0.0 sec
Are these values OK? (v or n): (in ) ¥y
Insert top unit code : (in ) Kug
Insert unit depth to top : (in ) 400
Ky 400.00 OR? (y or n}: (in ) v
Insert next lower unit code ¢ (in ) RKdt
Insert unit depth to top : (in ) 50¢
Kdt 50U.00 OK? (y or n): (in ) vy
Insert next lower unit code : (in ) Jupc
Insert uuit cepth to top : {(in ) 700
Jupece 700.0U Gik? (y or n): (in ) v
Insert next lower unit code : (in ) TD
Insert basec of lowest unit weasured : (in ) &5u
o you want to reviewu this hole? (y or n): (in ) vy
P R R R R R R I I T T I S R I I b i b O I
id: hole3 elevation: 5300.00
deg win sec

latitude 35 55 O.G
longitude 107 10 U.0

top depth base depth
Kiiy 400.0 S5U0U.0
Két 500.u 700.0
Jupe 700.0 $50.0
PR R IR R I R e ST T i ST TR R R T N TR
Is this record ok? (y or n): (in ) v
Another recoru? (y or nj: (in ) n
nnter task: (in ) quit
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DLRAVILG TWU FENCE HAPS

fence
Enter task: (in ) draw

Insert your baud rate (ch/sec) for the Tektronix 4014:
120

Insert x and y page dimensions in inclies. (in ) 10 7.5

xpage = 1u.v ypajge = 745 OK? (y or n)(in ) vy
Insert hole id (<= § chars) or end to exit: {(in ) holel
id is: holel « UR? (y or n): (in ) y

Insert hole id (<= 8 chars) or end to exit: (in ) hole2
id is: hole?2 « OX? (y or n): (in ) vy

Insert hole id (<= § chars) or end to exit: (in ) lLole3
id is: liole3 « 0?7 (y or u): (in ) vy

Inscrt hole id (<= ¢ chars) or end to exnit: (in ) end

The reference datum can be:

1) elevation
) tire top of a unit present in all selected holes
) the basce of a unit present in all selected holes

[

3
Insert 1, 2, 3, or 4 to exit: (in ) 1

Insert title (<32 char) followed by 5.
HHultiple worc titles wust be enclosed in quotes:
"example fence wmap ly"

AERKXARRXNARAPTICURE 1 APPEADLS LB Sfhkdiitdkktdns

The reference datum can be:
1) elevation
2) the top of a unit present in all selected holes
3) the base of a unit present in all sclected hboles

Insert 1, 2, 3, or 4 to exit: (in ) 2
The units counon to all holes are:

Kdat Jmpc

Insert onc of these codes: (in ) £dt

Insert title (<3%Z char) followed by §.

HMultiple word titles must be enclosed in quotes:
"exauple feuce nap 23"
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THRIRRAARLNXNLPTGONE 2 APPEARDS HERE®FxHFxmhddkddd

<

{(out) The reference datuir can be:

(out) 1) clevation

(out) 2) the top of a unit present in all seleccted holes
{out) 3) the base of a unit present in all selected holes
(out)

(out) Insert 1, 2, 3, or 4 to exit: (in ) 4

(out)

(out) Enter task: {(in ) guit
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ALNNGCTATED PROUGRAW LISTILG

The subroutine nesting chart in Table 2 showvs
subroutine calls within the FENCE system. Couments
prograns are prececded by /% and followed by */.

¢l fence

02 exist
02 pltede
U2 clear sysin
02 inserter
U3 insert control

03 get delx
03 fence wire
U4 select ref
U5 clear_sysin
04 get datun
05 clear sysin

U4 flag U3 maxpic
04 char_id U4 asr
G4 page U4 strtuap
04 unit control U4 line
05 decode unit G4 naklab
05 unit 05 naklabplt
U4 show fence dat 06 height
U3 yesno 06 messayg
U2 rewmove hole 04 holelab
U3 exist Ub maklabplt
U3 yesno U6 height
03 char 1id Ub messag

03 shou:fence_dat U4 boreline
U2 display hole 05 line
U3 yesno 04 drawyaxf
03 char id U5 height
03 display hole 05 yintax
uZ listwholeg 05 ygraxs

03 dp3 U4 stopit
02 draw_fence U5 endpl
03 plotinfo U4 dsr
04 clear sysin 03 yesno
v3 read_pogts
U4 clear sysin
U4 char__id
Table 2. OCubroutine Nesting Chart
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boreline.pll

boreline: proc (post2, x, fmin, scl);
/% procedure to draw a line fron the top of the hLole
to the basc with tick warks at contacts */

sinclude postl;
del i fixed bing
acl (x, fuin, scl, =1p (2), vip (2), ytop) float bin;
del line entry options (variable);
/% find the index of thc tup unit present */

i = 1;

do while (unit (i).unit present = "0"b);

i = i~+1; -

end;
/% draw the top tick marks */

ytop = scl® (unit (i).topplt=fuin)+l.;

xip (1) = x =.05;

x1p (2) = %+ U5,
ylp (1) = ytop;
ylp (2) = ylp (1);

3

call line (xlp, ylp, 2, U);
/* for the units present, draw the tick marlks at the
lower contact */
do i = 1 to 15;
if unit (i).unit present = "1"b then do;

ylp (1) = scl* (unit (i).basplt-fain)+l.;
ylp (2) ylp (1);
call line (x1lp, vylp, 2, 0);

end;
end;
/* draw the vertical line throupgh the hole %/
xip (1) = x;

xlp (2) = x;
ylp (1) = ytop;
call liue (xlp, ylp, 2, 0);
end;
SR KARRALNANNN E R R S R R S R U
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chhar id.pll

char id: proc (charidin);
/* procedure to gzet an & or less character key fron
the user. a value of "end" causes immediate return */
del (sysin, sysprint)file;
dcl charidin char (&)
del ans char (1);
do while (ans “= "y" & charicin "= "end");
put skip list
("Insert hole id (<= 8 chars) or end to exit: ")
get list (charidin);
if charidin "= "end" then do;
/* verify the input to be correct */
put edit ("id is: ", charidin,
". 0X? (y or n): ")
(a (§), a (&), a (18));

set list (ans);

[
ena,
end ;
'
end;
E R o S o NP R o S P S O O T R S R I SR S A R
E R I R R R R I O T T i S S T R O S R R R T R A R O S

clear_sysin.pll

clear sysin: proc;
/* systea dependent routine to clear the input
strecaw after an entry ¥/
del (sysin, sysprint)file;
del ch cirar (1);
del (record, transwit)condition;
decl dio entry optiouns (variable);
on transwit (sysin) beygin;
close file (sysin);
call io ("detach'", "sysin");
call io ("attach", "sysin", "syn ", "user input');
go to fini;
end
on record (sysin) yo to next_char;
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call io ("detach", "sysin");

call io (Mattacu", "sysin", "rccord stream ",

"user input");

open file (sysin) scquential input;
next ciar: do while ("1"b),;
read file (sysin) into (ch);
end;
fini: end;

B TR AR T O R R R R R R R T R A R R R R RO R R R

ER R R R I o

* %

P
w
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decode_unit.pll

)

ecode unit: proc (unit next code,

d i
/* procedure to decoue a four (or less) character input into
in the list of

tihe integer index corresponding to its position

possible units in a hole */
dcl (sysin, sysprint) file;
dcl unit code (10) char (4) extermal static;
del i fixed bing
dcl unit unext code char (4);
/* check to see of iuput code was "err" and s
to void this input */

et an

cerror flag

start: if unit next code = "err " then do;

i = 0;

return;

end;
/* check cach pussible unit code for a watch with the input
code =/

loop: do 1 =1 to 16,
/% if a match is found, return with the index i */

if unit_next“code = unit_ code (i) then return;

enc looyp,

/% if no matcth is found, print the list of possible coudes and
proupt for proper input. input can be aborted

inserting "err'" */
1"

put edit ("Tne code, , unit next code,

" ,entered is nmot allowed.")

(skip, a (10), a (4), a (25));

by

put edit ("The allowcd codes are:") (skip, a (22));

put skip,
i = 1,

~

do while (i < 16 & unit code (i) ~=

)3
put edit (uuit_con (1)) (x (1), a (4));

i = i+1l;

pape 2U



end;
put cdit ("Tb ") (x (1), a (4));
get list (unit next code);
s0 to start;
end;

o

EE I R i e R i R T RN T o L T R I

*

R R T R R R TR T R R R R

E R R R I I P QP R R I N S A (I I - S e P N P O T R R T R i i

display hole.pll

display hole: proc;
/* procecure to display a record from the data base %/
del (char_iud, clear sysin, show fence dat)
entry options (variaole);
del yesno entry (char (6U) varying, char (1));
del (sysin, sysprint) file;
del fewce_dat file,
del answer char (1);
del charidin char (4);
xinclude postl;
dcl (endfile, error, key) condition;
/* if no record matches the key, start over */
on key (fence dat) begin;
put skip list ("4do such hole. Try again.'");
5o to gtkey;
end,
open file (fence dat) keyed scquential update;
sthey: answer = "y";
do while (answer = "y'"),;
/% see if wore displays are wanted */
call yesno ("Another hole? (y or mn): ", answer);
if answer = "y" then do;
/* et key and cisplay hole */
call char id (charidin);
read file (fence_dat) key (charidin)
into (post);
call show fence dat (post);
end, - -
enda
fini: close file (fence dat);
end;
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dp3.pll

dp3: proc (keyl, postl, key2, postZ2, key3, post3, nout, nuod);
/* procedure to write scratch files to allow printing
three borehole records per row of output */
del (keyl, keyZ2, key3d) char (&);
dcl unit code (16) char (4) external static;
dcl (nout, nuod, itup, i, lout, imod) fixed bin;
del (11, 12, 13)fixed bin;
del (fence list, scrl, scr2, scr3) file;
sinclude postl;
sinclude post3l;
s»include post3i;
Ainclude post33;
¢cl (linl (30), Liw2 (30}, 1in3 (30)) char (40) varying;
dcl  endfile conditiong
del (nmax, wod) builting
on endfile (scrl) go to labscri;
on endfile (scr2) go to labscr3;
on endfile (scr3) pgo to putout;
/* definc hole record default values */
do itup = 1 to 30U,
linl (ituwp) =" ",
iin2 (itup) =" ";
1in3 (itap) = ;

|

end;
if nout >= 1 then do;
/* write the leftuwost record of three to scratch file scrl %/

post = postl;

open file (scrl)strean output;

put file (scrl) edit ((40)"*") (skip, a (40));

put file {scrl) edit ("id: ", charid,
"elevation: ", elevation)
(skip, a (6), a (&), = (2), a (11),
£ 1z, 2));

put file (scrl) cdit ("deyg", "uin", "secc"
(skip, x (14), a (3), (2) (x (5), a (3))

put file (scrl) edit ("latitude", latitude (1
latitude (2), latitude (3))
(skip, a (5, = (3), (2) (£ (6, Gy, x (2)),
£ (6, 1));

put file (scrl) edit ("longitude", longitude (1),
longitude (2), longitude (3))
(skip, & (9), x (2), (2) (f (6, G), x (2)),
£ (0, 1));

)
)

’



/% print

hole =/

/% write the

the

end;

unit data only for those units prescent in the

put file (scrl) edit ("top depth", "base depti")
(skip, x (12), a (%), x (3), a (10));
do 1 =1 to 15;
if unit (i).unit _present = "1"b then do;
put file (scrl) edit (unit code (i),
unit (i).untdptp, unit (i).untdptb)
(skip, a (4), x (6), £ (9, 1),
x (3), £ (Y, 1));
end;
end;
put file (scrl) edit ((&40)"=") (skip, a (40));
put file (scrl) skip;
close file (scrl);

~

if nout >= 2 then do;

widdle record of three to scratch file scr2 =/

post = post2;

open file (scr2)streaw output,

put file (scr2) edit ((40)"*") (skip, a (4G));

put file (scr2) edit ("id: ", charid,
"elevation: ", elevation)
(skip, a (L), a (&), » (2), a (11),
£ (12, 2));

put file (scr2) edit ("deg", "nin", "secc"
(skip, x (1&), a (3), (2) (x (5), a (3))

put file (scr2) edit ("latitude", latitude (1
latitude (2), latitude (3))
(skip, a (8), x (3), (2) (f (6, 0), x (2)),
£ (o, 1));

put file (scrZ) euit (Mlongitude", longitude (1),
longitude (2), longitude (3))
(skip, a (9), x (2), (2) (£ (o6, 0), x (2)),
f (6, 1)),

b

)
)5

/* print the unit data only for those units present

in

the

nole

end;

*/
put file (scr2) edit ("top depth", "base depth')
(skip, x (12), a (9), x (3), a (1uU));
do 1 =1 to 155
if unit (i).unit_present = "1"b then do;
put file (scr2) edit (unit_code (i),
unit (i).untdptp, unit (i).untdptb)
(skip, a (4), x (o), £ (9, 1),
x (3), £ (9, 1));
end;
end;
put file (scri) edit ((40)"*") (skip, a (4U));
put file {(scr2) skip;
close file (scr2);

if nmout >= 3 then doj
/* write the rightuwost record of three to scratch file scr3 */
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post = post3;
open file (scr3)streaun output;
put file (scr3) edit ((40)"=") (skip, a (40));
put file (scr3) cuit ("id: ", charid,
"elevation: ', elevation)
(skip, a (06), a (), x (2), a (11),
£ (12, 2));
put file (scr3) edit ("deg", "min", "scc"
(skip, x (l4), a (3), (2) (x (5), a (3)));
put file (scr3) edit ("latitude", latitude (1)
latitude (2), latitude (3))
(skip, a (&), x (3), (2) (f (6, 0Y, x (2)),
£ (b, 1))
put file (scr3) edit ("longitude'", longitude (1),
longitude (2), louwxitude (3))
(skip, a (9), x (2), (2) (f (6, 0), x (2)),
£ (6, 1));
/* print the unit data only for those units present
in the hole #*/
put file (scr3) edit ("top depth'", "base depth")
(skip, = (12), a (9), =% (3), a (10));
do i =1 to 15;
if unit (i).unit present = "1"bL then do;
put file (scr3) edit (unit _code (i),
unit (i).untdptp, unit (i).untdpthb)
(skip, a (4), x (6), £ (9, 1),
x (3), £ (9, 1));

)

end;
enda;
put file (scr3) edit ((40)"#") (skip, a (40));
put file (scr3) skip;
close file (scr3);

end;
/% coupile output in full 1206 character lines %/
getlin: if nout >= 1 then doj;
12 = 1;
13 = 1;
open file (scrl) eunvironuent (stringvalue)
record iunput title ("record stream =target
viile scrl"); - -
11 = 1;

/* read the left third of each print line */
do while ("1"b);
read file (scrl) into (linl (11));
11 = 11+1,
end;
labscr?: close file (scrl);
ena;
/* read the middle third of each print line */
if nout >= 2 then do;
open file (scr2) cnvironuwent (stringvalue)
reccora input title ("record strcam  -target
viile scr2"); B
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12 = 1;

do wnile ("1"b);
read file (scr2) into (lin2z2 (12));
12 = 12+1;

end;
labscr3: close file (scr2),;
end,
/* read the right third of each print linec */
if nout >= 3 then do;
open file (scr3) euvironment (stringvalue)
record input title ("record strecam ~-target
viile scr3"); -
13 = 1;
do while ("1"b);
recad file (scr3) into (1lin3 (13));
13 = 13+1;
end
putout: close file (scr3);
end;
lout = wmax (11, 12, 13)-1;
imod = mod (nwmod, 2);
/* start a new pdpe after six borehole records have
been written %/
it imod = 1 then put file (fence list) page;
/% write the full lines for three bLorehole records #*/

else put file (fence list) skip (3);
do itmp = 2 to lout;
put file (fence list) skip edit (1linl (itup),
"oy, lin2 (ditap), " | ", lin3 (itup))
(a (40), a (3), a (40), a (3), a (40));
end;
end;

0

EEE A R R R S TR SR AR AR A S I S S e e R S R I A

%

B R I I I S S P S i R T T O A R R I e S P ST P T

drawv_fence.pll

draw fence: proc;

/7’:
del

wain control prograw for wmakinyg a fence map */

sysprint file;

sinclude post;

dcl
del
decl
dcl

(ivaud, ihole, idatuan) fixed bin;

(xpage, ypape, dxt (25), fuwax, fwiun, range, scale) float bin
answer char (1);

(again, abort, repecat) bit (1);

o
w

page

b



del (plotinfo, recad posts, get delx,

/:’:

S~
-

select _ref, syet datunm, fznce“wire,
makpic, yesno)
entry options (variavle);
set plotter number and page size in inches */

again = "1"b;
do while (again);
repeat = "1'"b;

call plotinfo (ibaus, zpaye, ypage);

read the records for the holes to be included %/
call rcac posts (post, ihole, abort);
if “abort then

calculate the relative distance between successive holes */
call get delx (post, iliole, xpage, dxt,
abort);
do while (repeat & “abort);
if “abort trien
calculate the adjusted heigitts of the contacts */
call fence wire (post, ihole, funax,
fuin, abort);
if “abort then do;
calculate the appropriate scale */
range = fuwax-fuin;
if range > U. then do;
scale = (ypage=4.)/ (fimax-fuin);

draw the fence uap */

call makpic (post, ihole, fuax,

fuin, scale, dxt, ibaud,
Xpage, ypage)d,
end;
end;
else 1if “abort then dojy
call yesnmno
("uo you want another datum? (y or n)
auswer);
if answer = "n" then repeat = "0"b;
end;
end;
if "abort then do;
call yesnou
("Lo you want another fence umap? (y or n)
answver);

if answer = "n" then agzain = "0"b;
enc;
clse doj

again = "0"b;
end;

end
end,;

1
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drawyaxfi.pll

drawyaxf: proc (fmin, frmax, ypagpe);
/* procedure to place a relative scale in feect at
the left cdge of the fence map. %/
del (ypage, fwmin, fwmax, yoriy, vwax, yax, fhite, zero, one)
float bin;
é¢cl hund fixed bLing
dcl (height, vintax, ygraxs) entry options (variable);
yorig = fumin;
vinax = fuax;
yax = ypage—id.;
fhite = .14
zero = U.g
one = l.;
hund = 10U;
call height (fuite);
call yintax;
call yuraxs {(yorig, "scale", yaax, yax,
"approximate scale$", hund, zZecro, one);
return;
end;
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exist.pll

exist: proc (name, error);
/% very systen dependent routine to check for the existence
of & segwment or directory. no such file returns "0"b,
otherwisce returns "1"bp %/
del coa_err_ entry options (variable);
decl expand pathnawe entry (char (%), char (%), char (%),
fixed bin (35));
dcl  hes_$status_wmiuf entry (char (%), char (%), fixed bin (1),
fixed win (2), fized bin (24), fixnecd bin (35));
decl error_ table Snoventry cxt fixed bin (35);
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del error table yno dir ext fixed bin (35);
del naawe char (32),

dir char (1646),

ename char (32),

code fixed bin (35),

type fixed bin (2),

bit count fixed bin (24),

error bit (35);

call expand pathnawe (nawme, d<ir, cnaac, code);
if (code "= U) then go to err;

call hcs Sstatus wminf (dir, c¢nawme, U, tyvpe, bit count,

if code “= U then do;
it (code = error_table $noentry)#|
(code = eror table _$mo_dir) then jzo to false;
else go to err;
end;

if (type = 1)| ({type = 2)& (bit_count "= y)) then
L0 to true;

false: error = "{¢"b,
20 to Iinij;

true: error = "1"b;
20 to fini;

err: call cou ecrr (code, "exist");
o to false;

tini: return;
end exist;
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fence.pll

fence: proc;

/% uwain driver for program to draw stratigraphic waps */
del nawe char (32) init ("fence map unit Lode")

del unit _code (16) char (4) external btdtlc,

del  labplt (15) char (0) external static;

del ans char (4);

pagze Zo



del
del
del

dcl
del
del

/:‘c

i fixed bin,
(ok, code) bit (1);

(exist, clear sysin, inscrter,

draw fence, list hole

S

ec)

eutry options (variable);

pltcde entry (cuar (4
endfile condition;

(sysin, sysprint, fence uap unit code,

)

char

(6

))s

display lole,

remove hole,

fence_dat)file;

on cendfile (fence wmap unit code) po to start;

ok = "1"b;

check for existence of unit code

call exist (nane

b

code);

/% if unit code file doesn’t exist,

/:‘c

sta

(

and quit */

if code = "0"b then

put skip 11

st

do;

("The unit code

put skip 11

st

("You wust create a unit code

put skip 1i

st

("Sce page

ok = "0"b;
end;
if unit code file exist
clse dojg

unit code (16)

S,

do i = 1 to 15;

unit code

end,;

file

print error

file

*/

message

does not exist.");

file before executing fence.")

tne user’s manual for help.'");

2 of
read it */
= "TU”;
(i) = "flay

",
b

opeun file (fence wap unit code) input;

do 1

1 to 15;
set file (fence wmap unit code) 11

(unit_code—(i))
call pltede (unit _code (i),

end ;
cnd g

5

ret: close file (fence map unit code);
/% request task choice and call appropriate task subroutince */

¢o while (ok);
put skip 1i

call clear

.+
S L

("cnter task: "),
set list (ans);
sysin;

if ans = "inse" then
else if ans = "dele"
clse if ans = "show"
else if ans = "prin"

else 1f ans

if task chosen 1Is to quit,

else if ans

[

"draw"
set continuation
P LR | T

ok = "U"b,;

"qui

if user input not acceptable,

s choice */
else put skip list
delete, s

sk azain for task

"You wmust enter insert,

pa;e

t"

print the acceptable

Y
29

call
then

then
then

then

how,

st

labple (i) );

inserter;
call reumove
then call display hole;
call list holes;

call drawv fencejy

lag to false */

print,

£

draw,

Lhole;

inputs

or quit.")

s

“
b



enc;
end;
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fence wire.pll

fence wire: proc (post, ihole, fuax, fuin, abort),
/* procedure to calculate the heights of the contacts
ad justed for the reference datum selected */
del (sysin, sysprint) file;
winclude post;
del (fuwax, fuin, datun) float bing
del (ibole, i, j, idatun) fixed bin,
del refans char (1);
del (again, abort) bit (1);
del (select _ref, et datuw) entry options (variable);
del (win, wax) builting
/* select the type of datuw to be used (none, unit top
or basc) */
again = "U"b;
do while ("again);
again = "1"bL;
call select _ref (refans);
if refans = "4" then do;
abort = "1"b;
return;
end ;
if refans "2" | refans = "3" then
/* sclect the unit to be used for the level reference */
call yet datum (post, ihole, idatun,

end,
famax = =-9%994%9.,
fuin = —-ftuax,

/* et the adjustuent value for the selected datun */
do 1 = 1 to ihole;

apain);

if refans = "1" then datuw = post (i).clevation;

1A
<

else if refans = then datun
post (i).unit (idatuw).untd
else if refans = "3" then datun
post (i).unit (idatun).untdptb;
do j = 1 to 10

Lty

el

/* calculate the adjusted heights for units present in posts */

if post (i).unit (j).unit present =

oy a0
page S50
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do,
post (i).unit (j).topplt =

datun-post (i).unit (j).untdptp;
post (i).unit (j).basplt =

datuw = post (i).unit (j).untdptb;
twax = max

(fmax, post (i).unit (j).topplt);
fuuin = win

(fmin, post (i).unit (j).basplt);

R L R R R  E R R s  E  E s s R R I I I I
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flag.pll

flag: proc (post);
/* procedure to initialize all values of a new record to default
values ¥/
Zinclude postl;
del 1 fixed binj
/% initialize page values cowmmon to all units in the hole */
charid = "abcdefgyh";
clevation = -999.;
/* initialize each unit */
do 1 = 1 to 4;
latitude (i) = =-9Y99.;
longitude (i) = =-9Y99.;

do i =1 to 16;
unit present (i) = "0"b;
unit (i).untdptp -959.;
unit (i).untdptb = =999,
unit (i).topplt =999, ;
unit (i).basplt -999.,;

[

[}

enda;
end;
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et datua.pll

get datum: proc (post, ihole, idatum, again);

/% prograa to choose the unit to be used as the level reference
datuw */

dcl (ibole, idatum, nkodatuuw, xodatum (16), i, j) fixed bin;

del codin char (4);

del unit_code (16) char (4) external static;

del (ldatuw (16), again) bit (1);

“#include post;

del clear sysin entry options (variable);

del (sysin, sysprint) file;

* gsee which units are present in all the posts %/
nkodatuw = U;
do 1 =1 to 15;
ldatun (i) = "1"b;
do 3 =1 to iliole;
ldatunr (i) = ldatun (i) &

post (3j)eunit (i).unit present;
cend; -
/% save the list of unit indices present in all posts
and also the nuaber of such units %/

if ldatuw (i) = "1"b then beygin;
nkodatuwm = nkodatum+l;
kodatum (nkodatum) = 1;
end;
enda,
/* case for which no unit is present in all holes */
knot: if nkodatum = U then begin;

/* print nessage that there are no acceptable units and set flag
to indicate that the reference datum must be selected again */
put edit
("There are no units cowmon to all holes.")
(skip, a (39));
apain = "0"b;
end;
/* casc for which there is at least on unit prescnt in
all posts %/
clse beging
/% print the list of acceptable units */
put edit ("The units comwmon to all holes are:",
(unit code (kodatuun (i))
do i = 1 to nkodatum))
(skip, a (34), skip, (106) (a (4)));
put edit ("Insert one of these codes: ")
(skip, a (28));
get unit code for reference datum unit and check to sce that
it is an acceptable unit %/

~
r
W
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wet list (coain);
call clear sysing
do 1 = 1 to nkodatuu;
if codin = unit_ code (kodatun (i) ) then
beyin;
idatuma = kodatum (i);
again = "1"b;
return,
end;
end ;
put edit ("You unisspelled the code. Try azain.')
(skip, a (35));
30 to knot;
end;
end ;
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et delx.pll

get delx: proc (post, ilivle, xpage, dxt, abort);

/* procedure to calculate the relative distance betwecn
successive posts in plot inches */

sinclude post,

del (dihole, i) fixed bin;

del (dxt (25), sum, xpage) float bing

dcl abort bit (1);

del sqrt builting

suw = U.;
dxt (1) Uey
/* accuunulate suw of all distances */
do 1 = 2 to ihole;
/% calculate the uistance using latitude and longitude as if
they were cartesian cooruinates */
dzxt (i) = sqrt ((post (i).latitude (4)-
post (i-l).latitude (&))**2
+ (post (i).longitude (4&4)-
post (i~l).longituce (4))%%2);
sunl = suuaTdxt (i);

eud,
scale the Jdistances so that the x axis with be three
inches less than the page size */
o 1 = 2 to ilivle;
dxt (1) = (xpage=3.)%dxt (i)/suwu;

-
o

/
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end ;

end;

¥
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holelab.pll

lholelab: proe (x, id, jj);
/% procedure to plot the hole id (& characters or less) %/
del id char (&)
del (x, ht, xp, yp)float bin;
del jj fixzxed bing
decl  wod builtin,
del wmaklabplt entry options (variable);
/% set hedipght in inches */
ht = .14,
/* start the larcel as if it were always ¢ characters lonz %/
Xp x=3.5%ht;
/% calculate vertical location to alternate between twuo levels to
help avoid overprinting */
yp = J4=-wod (jj, 3)* (ht+.U3);
call maklabplt (xp, vyp, id, U, ht);

end;
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insert _control.pll

insert control: proc (charidin, post, iole ok, abort);
/* procedure to control the input of data for one record */
dcl (flag, char_id, pagin, unit control, suov_fence_dat,
clear sysin)
eutry options (variable);
del yesno entry (clhar (6U) varying, char (1));
del (sysin, sysprint, fence dat) file;
del  charidin char (6);

pag
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del answer char (1);
winclude postl;
dcl (abort, hole ok, insert oik) bit (1);
del key concition; -
/* condition to allouw insertion only if no record prescntly in
thhe datua base hLas the saue key */
on xey (fence dat) beging
insert_oi = "1"b;
20 to ins;

end;

/% dinitialize all values for the record */
hole ok = "0"b;,
do while (“hole_ ok);

inscrt_ok = "U"b;
call flay (post);
/* pet the key for the record to be inserted */
call char id (charidin);
poste.charid = charicin,
if charidin "= "end" then doj
/* check to insure that the key lias not been used yet %/
read file (fence dat) key (chharidin)
into (post);
put skip list ("buplicate id.");
/% get page header information */

ins: do while (insert ol);
inscrt ok = "U"b;

call pagin (pust),
/% get inforwation for all units %/
call unit control (post, abort);
/* abort prograi rum on error returu with hole inforwmation */
if "abort then doj
call yesno
("Lo you waut to revicw this hole? (y or m): ", aunswer);
if auswer = "y" then
call show fence dat (post);
call yesno
("Is this rccord ok? (y or n): ", answer);
if aunswer = "y" theun
hole ok = "1"p,
end; -
end;
end;
else doj
hole ok = "1"0D;
abort = "1"pb;
end,
enaG;

(7
=
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inserter.pll

inserter: proc;
/* driver for inserting data for a hole into the data base */
dcl insert control entry options (variable);
dcl exist gntry options (variable);
del vesno entry (char (60) varying, char (1));
dcl (sysin, sysprint) file;
del fence dat file;
del answer char (1);
del charidin char (8);
del (rec cnt, i) fixed bin;
del charidout (10UG) character (8);
sinclude postl;
del (avort, next ok, Lhole ok, coce) bit (1);
del  mawme char (32) init ("fence cat");
del (endfile, error, Key) condition;
/% open the dJata file, couut the number of records and save
the keys */
/* File opening to define the input file the first time around */
on error go to closcout;
call exist (naue, code);
if “code then do;
open file (fence dat) keyed scquential update;
write file (fence dat) key
frow (charidin)
from (post);
delete file (fencc_dat) key (charidin);
close file (feuce dat);
end;
start: recc_cat = 0;
open file (fence dat) keyed scquential input;
on endfile (fence_dat) 450 to counted;
do while ("1"Db);
abort = "0"b;
recad file (fence dat) keyto (charidin)
into (post);

rec _cut = rec _cntwrl;
chharidout (rec cnt) = charidin;

end;
/% print the nunber of holes and, if requested, the list
of keys */
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counted: put edit ("The no of holes is: "

(skip, a (21), £ (&));
call yesno
("bo you want a list of the ids? (y or mn): ", answer);
if answer = "y" then
put edit ((charidout (i) do i =1 to rec _cnt))
(skip, (10) (a (8), x (2)));
closce file {(fence dat);
open file (fence dat) keyed update;
/% see uwhether anotiter hole is to be inserted */
next ok = "1"bj;
do while (next ok);
call yesno {("Another record? (y or n): ", answer);
if answer = "y" then doj
/* wpwet the information for a new record */
call insert control {(charidin, post, hole ok,
abort);
charidin = post.charid;
if hole ok & “abort then
/% write the record into the data base */
write file (fence dat) keyfrom
(ctiaridin) frowu (post);

, rec_cnt)

end;
else next oh = "U"b;
end ; N
closeout: close file (fence dat);

end;
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line.pll

line: proc (x, v, u, i);

/% procedure to draw a line frow x(1),y(l)
to x(2),y(2) wiere the coordinates are in
plot inches */

del (x (2), y (2)) float bing

del (n, i) fixed bing

del curve euntry options (variable);

call curve (x, y, n, i);
returun;,
end;
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list hioles.pll

list holes: proc;
/* p?ocedurc contruling the printer output of the whole
data base */
del (xeyl, keyl, key3) char ()
del (nout, maod) fixed bin;
del wore ok bit (1);
del (fence dat, fence list) file;
swinclude postll;
sinclude postlZ;
winclude post33;
del dp3 entry options (variuble);
del endfile condition;
/* at end of file, set loop flay and wake last
call to write the to output file */
on endfile (fence dat) beging
sore ok = MU'

s0 to wrt;
end ;
open file (fence dat) keyed secquential input;
wore ok = "1"b;
/% read the rccords three at a tiue and
then write to output file %/
nmiod = {;
do while (more ok);
nout = U;w
read f[ile (fence dat) keyto (keyl) into {(postl);
nout = 1; -
read file (fence_dat) keyto (xey2) into (poustl),
nout

s

it

s
e (fence dat) keyto (key3) into (post3);

h

read i
uwout =
/* increnent counter f
or bottom of page *
wrt: ninod = nnodvl;

if wmout > U then do,

call dp3 (keyl, postl, keyvZ2, posti, hkey3,
post3, uout, nuod);

H
r printing oun top of page

~ C k.

end;
end,
/% close files */
close file (fence dat);
close file {(fence list),

[¢]

o]

c.
-
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maklab.pll

maklab: proc (postl2, x, fiin, scl, labmen);
/* procedure to place labels for units */
sinclude postz;
del (x, xp, vyp, yl, yu, scl, bLt, fuin)float bin;
del i fixed bing
del labuwew (16)bit (1);
del waklabplt entry options (variable);
del labplt (15) char (6) external static,
do 1 =1 to 15;
/= next line is just a trial to see of notation is better
when included for all units present in every hole */
labuen = "0"bL,
/* set initial character height to .14 inches #*/
ht = .14,
/* if the unit is present and has not already been labeled by a
connecting hole to the left, wake the label */
if wnit (i).unit present = "1"L &
labmew (i) = "0"b then do;
yu = scl®* (unit (i).topplt=fuin)+l.;
vl scl® (uunit (i).basplt=fniin)rl.;
/% 1if the thickuness of tie unit at the present hole is less
than the default character height, calculate a height
that can be plotted with the unit thickness */
if yu-yl < ht then ht = yu-yl;
Xp = x-ht*l.5;
yp (yl+yu-ht)/2.;

it

/% plot the label =*
call maxklabplt {(xp, vyp, labplt (i), ¢, hLt);
labuea (i) = "1"b;
cnd
/* These comwands will chiange the aunotation so that
unit labels are not drawn if there is a label for that
unit on a previously drawa post
else if unit (i) .untdptb <= unit (i).untaptp
then labmewm (i) = "0"b,
®/
end;
end;
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maklabplt.pll

wmaklabplt: proc (xc, yec, lab, nchar, ht);
/* procedure to interface to disspla packape for messa.c
plotting */

del {(xec¢, ye, ht) float bing

del nchar fixed bing

del lab char (0);

del (messay, heipght) entry optiouns (variable),
call lieight (ht);
call nessay (labd, nchar, xc, vc);
return,

end;
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smakpicepll

maxpic: pruc {(post, inole, fumax, fuin, scl, dxt, ibaud, xpage,
ypage);
/% proceuure tou control the actual calculations and plotting of
the fence map */
sinclude post;
dcl (ihole, ibaud, jj, ilow, itopbvlnk, ibasc (2), itop (2), 1)
fizxed bin;
del (fuax, fmin, scl, xt (2), yt (2), dxt (23), xpage, ypage)
float bin;
decl (asr, strtuap, line, mawlab, holelab,
stopit, dsr, borcline, arawyaxf)
entry optious (variable);
del (labmen (106), drawok) wvit (1);
del wmax builting
call asr (">iunl>disspla', "=—after", "working dir");
call strtuap (ibaud, xpage, ypagc); -
/% labmen indicates wvhether a unit has been annotated at
a hole located furtlher lett on the plot—-initialize labuen
before the prougram gets into the plotting loop */
do 1 = 1 to 1l5;
labumew (i) = "0U"bH;



end;
xt (1) = .5;
/* c¢raw unit contacts for the (jj-1) th pair of adjacent posts */
do jj = 2 to ihole;
/* calculate x coordinate of post pair in plot inches */
xt (1) = xt (1)+dxt (ji-1);
xt (Z2) = xt (1)+dxt (ji);

/* find the incices of the highest {(itop) and lowest (ibase)
unit for caclh post %/
do 1 =1 to =,
itop (i) = 1;
do while
(post (jj-<vi)e.unit (itop (i)).unit present = "U"b);
itop (i) = itop (i)~1l;
end;
ibase (i) = 15,
do while
(post (jj-2vi)eunit (ibase (i)).unit present = "U"b);
ibase (i) = ibase (i)-1;
end;
/% calculate the y coorcinate of the highest unit in cach hole %/
vyt (i) = scl*
(post {(jj—eii)eunit (itop (i)).topplt-fmin)+l.;
end;
itopbink = umax (itop (1), ditop (2));

/* if the top unit is the sauwe for both posts the top contact
can be drawn */
if ditop (1) = itop (£) then do;
call line (xt, vyt, 2, U);
end;

/* continue drawing contacts until the lowest units have

been finished */
do while
((itop (1) <= itase (1))l (itop (2) <= ibase (2)));

/% case for which the unit under consideration is present in

botl hules */
if itop (1) = itop (Z) then do;

/* ilow indicates tor wihich hole the index of the unit under
/% consideration for that houole (itop) is lowest (uppermost
in the sequence of units). four the case in which the
top unit is the same for both holes, ilow is arbitrarily
set to 1 (leftmost hole) %/

ilow = 1;
* calculate the y coordinates (yt) of the base of the unit
being considered (in plot incnes) and find the indices
for the next unit present in cach hole %/

do 1 =1 to 2;
vyt (i) = scl*
(post (jj—=2+i).unit (itop (i)).basplt-fmin)+l.;
itop (i) = itop (i)+1;
do while
({post (jj-2+i).unit (itop (i)).unit present = "{"b);

/* stop stepping when the index xgets to 1ts wax possible value */
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& (itop (1) < 106));
itop (i) = ditop (4i)+1;
end,
end;
/% draw the line #*/
call line (xt, yt, 2, 0);
end,
/* case for which the unit under consideration is present iu only
one of tue lLholes */
elsc doj;
/% find out for which hole the incex of the unit under
consideration is the lowest(uppermost unit in sequence
of units) */

if itop (1) < itop (2) then ilow 1
else if itop (1)>itop (2) then ilow
/% if the hole specified bLy ilow (1 is left, 2 is right) has
already reached the lowest unit prescnt in that hole, change
ilow to dindicate the otlier hole */
if ditop (ilow) > ibase (ilow) then
ilow = 3 - ilow,
/% calculate the y coordinate of the base of the unit undger
consideration in the hole specified bLy ilow. the ¥y
coordinate for the other hole is not chanyed because
the unit pinches out at that hole */
: yt (ilow) = scl*
(post (jj=2vilow).unit (ditop (ilow)).basplt-fain)+l.;
/* if the unit Is prescnt in both holes or if tlere is a
lower unit indicatiung a pinch out draw the line
otherwise do not draw %/
if itop (ilow) <= ibase (3-ilow) |
itop (3-ilow)<ibase (3~ilow)

e

Z,

then crawok = "1"b;
else drawok = "U"b;
/% tfind the mext unit present in the hole specified by ilow */
itop (dilow) = itop (dilow)-l;
do while {((post (jj—=2+ilow).unit
(itop (ilow)).unit present = "0"b)
& (itop (dlow) < 16));
itop (ilow) = itop (ilow)+1;

end;
/% if the unit uuder consideration in the hole specified
by ilow iias been bounded frowm above by a uwnit in the other
tiole, then the contact can be drawn */
if (itop (ilow) >= itopblnk & dravox)
tuen call line (xt, yt, 2, 0),
end;
end;
if jj = Z then dojg
/% finisli annotation for tue first (leftmost) hole /
call waxlab (post (1), xt (1), fuin, scl,
labuen) ;
call holelab (xt (1), post (1l).charid, 1);
call voreline (post (1), =xt (1), fuin, scl);
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end ;
call waklav (post (jj), =t (2), {fwin, scl,
labmneuw);
call holelab (xt (2), post (jj).clharid, jj);
call boreline (post (i), xt (2), fuwin, scl);
cend,
call drawyaxf (fain, famax, ypaye);
/* teruinate plot aund end */
call stopit;
call der (">imlldisspla');
cud;
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pagin.pll

pagin: proc (post);
/* procedure to get page—header inforumation about a hole */
sinclude postl;
acl j fixed bing
dcl ans char (1);
del (sysin, sysprint)file;
del conversion condition;
on conversion vegin;g
/* procedurc to haudle the input of a character value into a
nuueric variable */
put skip list ("Pleasc enter a number.");
0 to start,
cud;
ans = "n";
/% get the information */
start: do while (aans = "n"};
put skip list ("Iusert surface elevation: ");
vet list (elevation);
put siip (U) list
("lusert latitude in deyg, min, and scc: ");
get list ((latitude () do j =1 to 3)),
put skip (U) list
("Insert longitude in dey,min and scc: "),
set list ((longitude (j) do j =1 to 3));
/* print the inforuation for checking */
put edit ("iJd: ", charie, "elevation: ",
elevation)
(a (0), a (6), = (2), a (11), T (12, 2));

3
put edit ("latitude", latitude (1), "dey",



latitude (2) i
(skip, x (3), a (
x (1), a (3), (
£ (5, 1), x (1), 3));
put edit ("longitude'", longitude (1), "deg",

longitude (2), "ain", longitude (3), "secc'
(skip, x (3), a (YY), = (4), (2) (£ (&, W),
x (1), a (3), x (3)

£ (08, 1), x (1), a

n", latitude (3), "sec"

x (5), (2) (£ (¢, ©),

),
(3));

/% return if inforwation is ok */

%Xk
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put skip list ("Are these values UX? (y or n): ");
set list (ans);
do while (ans "= "n" & ans "= "y");
put skip (U) list ("Plecase insert y or n.");
get list (ans);
end;
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plotinfo.pll

plotinfo: proc (ibaud, apage, ypage);

/*

del
decl
del
LiCl
del
del
del
del

/

procedure to interropate the user for the tektronix speed
and the page diuwensious in plot inches */

(sysin, sysprint) file;
ibauu fixed bing
ans char (1);
(xpage, vpapge) float bing
(baud_ ok, pysize_ ok) bit (1),
lab latel;
clear sysin entry;
(conversion, error) condition;
on errur bLeyging
put skip list (MError. SLtart over.'"),
g0 to againg
end ;

input error trap %/

cn conversion beying
put skip list ("Input error. ¢lcase enter a nuuwber.'");
put skip;
call clear sysin;
so to lab;
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/* pet the textronix spe

ed */

again: lab = aygyaing
baud ok = "U"b;
do while (“baud ok);
baud ox = L
put edit
("Insert your baud rate (cir/sec) for the Tektronix 4Uléb: ")
(skip, a (50));
zet list (ibaud);
if dibaud = 35U & ibaud = 12U
« ibaud "= Y60 then do;
baud ok = "("b;
put edit

("baud ratces

(ch/sec) supported are

306, 126, and You.",

'For other rates, iusert the hi_hest nuriber velow your rate.')
(skip, a (51), skip, a (53)),
end ;
eud;
page: lab = page;
ans "n";
/% pet the page dimnensions #/
do while (ans "= "y");
pusize ok = "u"b;
o while (“pusize ok);
put skip list
("Insert x and v page dimensions in inches.'");
set list (xpape, ypage);
put edit ("xpage =", xpa,e, "ypape =",
ypagze, "O0K? (y or n)")
(skip, a (&), £ (7, 1), x (3), a (&),
£ (7, 1), = (3), a (12));
et list (ans);
if =page < 3. | ypage < 4. then do;
put skip list
("The page wiwension is too suall.");
put skip list
("&pape wust be greater than 3, ypage greater than 4.'");
end,;
else p,size ok B AT
enu;
end;
end ;
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plt
/%

del

acl

cde: proc (charé,
procedure to
tirst letter
Issco disspla conveution */

char4d char (a),

clhiar4l chuar
char4?Z char
chhar43 char
chhar44 char
char6t cuar ((
chhartGl char
chhar0Z char
chrar63 char
chiar64 char
char6> char
cliar66 char
chartl

char(d
char63
char( 4
charob
ctrarGoh

end;

sk e ok %k
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pltcde.pll

cliaro);

so that the

be drawn in upper case using the

—

def cliard pos
def charé pos
def cliar4d pos
def chard nos

-

-

NN SN
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def chart pos
def char6 pos
def cliarG pos
def chard pos
def char®¢ pos
def charé pos

(II;
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del
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wkd Rty

0l post (25),

.

include file for
routine
U2 charid char (0),
02 elevation
G2 latitude (4)
U2 longitude (4) float uin,

the draw

U2 unit (le),

I R N S I T

poste.incl.pll

defining the 25 posts

otn
3

float bin,

float bin,

3 unit present Lit (1),
U3 untdgtp
U3 untdptb
U3 topplt float bin,
03 basplt float bin;

float bin,
float vin,
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postl.incl.pll

del Ul post,

/* include file for defining the data structure for

one boreliole record ¥/

2 charid char (3),
elevation float bin,
latitude (4) float biu,
longitude (4) float bin,
unit (16),

03 unit present bit (1),

U3 untdptp float bin,

U3 untdptb float bin,

03 topplt float bin,

U3 basplt float bLin,
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[ SO SN NG

<
NS

e ote Wfs WL ..a ot -'.. B PR S . L NS T . N e wla B R i B b P S PN .f- wla wla ol o oote afs wle ot wle ofa L W WMl ale
EI I I S O T I TR P P S P N S I P I SO I I g S S A S T A R I I e A
ate ats fo afe ke B te ala ale ot wfs wle ot e ota ud ale ala Wl e wle Wt ‘e ol te ale afe ot ahe ol ole ole at, fe ate wts wte Wle e ate ale afe la oo ofe
BRI TR S S R NI N I P T A I N S R R R R R I A I I R S T

postZ.incl.pll

del 01 postZ,
/% include file for defining the data structure for
one boreliole record

U2 charid char (o),

U2 elevation float Dbin,

02 latitude (4) float bin,

02 lonyitude (4) float bln

i unlt (106),

unit preseut bit (1),
untuptp float bin,
untdptdb float bin,
topplt float bin,
basplt float bing

B3
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post3leincl.pll

decl Ul postl,
/* include file containing the first coluun variable
for the dp3 subroutine *
U2 charidl char (),
U2 elevationl float bin,
02 latitudel (4) float bin,
)2 longitudel (4) fioat bin,
G2 unitl (10),
U3 unit _presentl bitc (1),
03 untuptpl float bin,
03 untdptbl float bin,
03 toppltl float bin,
U3 baspltl flovat bin,
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post3Z.sincl.pll

del Ol postd,
/% include file containing the second coluwmn variauvle
for tue dp3 subroutine */
G2 charidi char (g),
U2 elevation?2 float bin,
02 latitude? (&) float bin,
U2 longitude2 (4) float ULin,
02 unit2 (l106),
03 unit present2 bit (1),
U3 untd?tpz float bLin,
U3 untdptbZ2 float bin,
U3 topplts float bin,
U3 basplted float bing;
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post33.incl.pll

del U1 post3,
/* include file containing the third coluun variable
for the dp3 subroutine */
02 charid3 char (u),
U2 elevation3 float bLin,
02 latitude3 (4) float bimn,
02 longitude3 (4) float bin,
U2 unitld (16),
U3 unit present3 bit (1),
U3 untdptpld float bin,
U3 untdpto3 float bin,
03 toppltld float bin,
03 baspltld float bin;
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read posts.pll

read posts: proc {(post, ilole, abort);
/% procedure to control the selection and rcading from the data

&
o

base of the holes selected to be fence posts */
del (sysin, sysprint, fence dat) file;
del {(ibole, i, k) fixed bin;
decl ans char (1);
del charidin clhar (8);
decl abort pit (1);
4#include post;
del char_id entry (char (o))
del clear sysin entry;
del (error, key) coundition;

abort = "u"b;
/% in casec of unexpected error, close files and abort the
progran */
on error begin;



put skip list
("Unexplainca error in reau posts.'");
abort = "1"b;
<0 to closcout;
end;
/% initialize nole counter and open file */
/% in case there is no hole with the given 1id,
correct the hole couut and get ancther key */
on key (fence dat) beping
iliole = ihole-1;
put skip list ("Ko such hole. Sry again.');
call clear sysin;
g0 to utkey;
end;
ihole = 05
open file (fence Jdat
charidin = "12345078
stkey: do while ("1"b);
call ehar id (charidin);
/* signal to end data entry if key valuc is "end" *
if charidin = "e¢nd" then o to closcout;
ihovle = ilolerl;
/% read the record and calculate location in deciamal degrees */
read file (feunce dat) key (charidin)
into (post (ihole));
/% change dey, uin, and sec to deciwal degrees %/
post (inole).latitude (4) =
post (inole).latituue
post (ihole).latitude (
(3

t) kcycd update;
LI

)
)/UU.‘T
)/ 36060 ;

1

post (ihole).latituace
vpost (inhole).longitude {(4)
post (iliole).longitude (1)~
post (ihovle).longitude (2)/0U.+
hust (1uoLL) longitude (3)/3600.;

/% wmaxiwui number of holes is 25 =%
if ihole = 25 then go to closcout;
end;
closcout: close file (fence dat);
end; B
RS TR A S I I N A I T T I e R SRS S S PN S S R I I N S S I
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renove hiole.pll

renove lLole: proc;
/% procedure for delcteing records frow the fence dat file
of borelivle inforuwation */ -
del question char (00) varying,
answer char (1),
cirtaridin char (u);
del (exist_code, delete loop countinue) bit (1);
sinclude postl;
del  name chav (32) init ("feunce dat");
dcl exist entry options (variuble);
del vyesno entry {(char (6U) varyiny,, char (1));
del char id entry (clhiar (L))
del show fence_dat cntry options (variaple);
del (sysin, sysprint, fence dat) file;
decl key condition;
/% if no record aatches the input key, start over */
on key (fence dat) begiung
put skip list ("do such hole. Try again.'");
50 to ptxey;
end;
/% check to seec whether the data file fenceadat exists %/
call exist (name, exist code);
/% if no data file exists print an error message and return *
if “exist code then doj;
put edit ("The data file doesn’t exist.",
"You .ust have a data file before vyou can declete records.'")
(skip, a (2v), skip, a (58));
return;
end ;
/* open data file */
open file (fence dat) keyed sequential update;

delete loop continue = "1"b;
/* deletion loop, continues until the continue flay is reset */
atkey: do while (delete loop continue);
call yesno ("aAnother hole? (y or n): " answer),
/% set continue flay to "U" b if no wore holes */
if answer = "u" then delete loop continue = "u"b;

else do;
get the id for the hole to be delected */
call char_id (charidin),
/* if the returned id is unot "end" then proceed with deletion */
if charidin "= "end" then do;
/* if user wvants to see hole before deletion, read and display

K

liole info */

~
by
b

oo

call yesno
("Would you like to review this bole? (y or u): ", answer),;
if answer = "y" then doj

recad file (fence dat) woy

(W]
—

papge

s



/% final clhieck with user
"Do you want to

(charidin) into (post);
call show _fence dat {(post);

end;

before deletion *

call vesno

delete this hole? (y or n): ", answer);

if answer = "y" then delete file
(feunce dat) key (charidin);
end ; -
/% if dinput id is "end" set continue flay to "U"L */
else delete loop continue = "0"by
end; - -
end;
/% close file and return %/
close file (fence dat);
rcturn; -
end ;
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select ref.pll

cleet ref: proc (refans);

s
/

* procedure to have the uscer select the uLetiod for
calculating distance from a chosen level datun */
del (sysin, sysprint) file;

del refans char (1);
del clear sysin euntry options (variablce);
refans "o,
/% ask for input */
sclect: put edit ("The reference datuw can be:",

"1) e¢levation",

"2) the top of a unit present in all seleccted holes",
"3) tue base of a unit present in all seclected holes™)
(skip, a (27), skip, x (5), a (13), skip, x (5),

a (55), skip, x (5), a (506));

/% clieck that input 1is acceptable */
do while (refans ~= "1" & refans "= "2" { refans ~= "3"
& refans "= "4");
put edit ("Insert 1, 2, 3, or 4 to exit: ')
(skip (2), a (31));
get list (refans);
call clear sysin;
end; -
end;
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show fence dat.pll

show fence dat: proc (post);
/% p?bccuu?e to print tic record for one hole */
del (sysin, syspriunt)filce;
del i fixed bing
wminclude postl;
wcl unit _code (1G) char (4) external static;
/% print the hcader inforwation */
put cait ((4u)"=") {(sxip, a (40));

put edit ("id: ", charid, "elevation: ", elevation)
(skip, a (6), a (&), x (2), a (1), € (12, 2)7;

put edit (Mdeg", "min", "sec'")

(skip, = (L4), a (3), (2) (x (5), a (3)));
put edit (Mlatitude", latitude (1), latitude (2),
latitude (3))
(skip, a (o), x (3), (2) (£ (&, U), =< (2)),
£t (6, 1))
put edit ("longitude", longitude (1), longitude (2),
longitude (3))
{(skip, a (Y9), = (2), (2) (£ (6, U), = (2)),
(6, 1));
/* priunt the unit data only for those units present in the
liole #/
put edit ("top depth", "base depth')
(skip, x (12), a (v), x (3), a (1u));
do 1 = 1 to 1b;
if unit (i)e.unit _present = "1"bL then doj
put cdit (unit code (i), unit {i).untdpep,
unit (i).antdptb)
(skip, a (&), x (6), £ (9, 1), x (3,
£ (Y, 1));
cend;
end;
put cdit ((&a0G)"=") (skip, a (4U));
put sxip;

enda;
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stopit.pll

stopit: proc;
/* procedure to terminate the plot #
del  endpl entry options (variable);
call endpl (U);
return;
end;
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strtuap.pll

e);

ktronix and plot the

strtuap: proc (ibaud, xpage, vpay
/% procedure to initialize the te
axes and title inforuwation */
dicl (ibaud, izero, Lund) fixed bLin
del (xpage, ypage, xpltps, ypltph, zero, one, flhite, tlen,
xtit, ytit, xor, yor) float bin;
del titlin char (l00O) varying;
dcl blank char (1)
del (tk3U, tikl2U, tkUol, setup_tektrouix_tcs) entry;
dcl (page, title, praph, basalf, nixalf, nelght, line,
phiysor, uessay)
entry optious (variable);
del  xuess entry options (variable) returns (float);
del (sysin, sysprint)filc;
/% initialize tektronix teruinal controcl system ¥/
put edit ("Insert title (<32 char) followed LY 3. ™)
(skip, a (40));
put edit
("ultiple wora titles must be enclosed in quotes: ")
(skip, a (5U));
et list (titlin);
fnite = .23
call setup tektronix tcs;
/% inforw disspla of baud rate %/
if ibaud = 30 then call tk30;
else 1if ibaua 120 then call tklZ0;
else if ibaud Y60 then call tky¥u0;
call disspla routines settiny page size, title

annotation, and axis scaling */

[

~
b
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call page (xpage, ypase);
xpltps = xpayge—2.;
ypltpg = ypage=3.;
call neight (ihite);
hund = 100;
izero Gy
blank = " ',
zero = (.,
one = 1l.;
xor = l.2;
vor = l.;
call physor (xor, yor);
call title (blank, izcro, blank, izero, blank, izero,
xpltp,, vyplepy);
call prapu (zero, one, zero, oue);
tlen = xwess (titlin, nund),
xtit (xpage-~tlen-2.)/2.;
ytit = ypage-1.75;
call wessay (titlin, hund, xtit, ytit);
/* call disspla routines to set character type %/
call vasalf ("l/cstd");
call wixalf ("stauward"),
return,
end;
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unit.pll
unit: proc (post, n),
/% procedure to get the unit datae for the n—-th unit in a hole
as specifiec by input of n */
del (sysin, sysprint)file;
dcl n fixed bing
del tupin float dec,
del unit code (106) char (4) external static;
decl  twmpchr char (20) varying,
del question char (06U) varying;
del answer char (1),
del clecar sysin cntry options (variable);
decl yesno cntry (cnar (6U) varying, char (1))
/* cundition to Chcck for input of a character value into a

numeric variable */
decl conversion condition;
del (onchar, couvert, fixed) opuilting



del  ans char (1},
winclude postl;
on conversion begiug
put skip list
("input crror at: ", ouchar,
call clear sysin;
put skip; -
20 to start;

" :gtart again');

end;

/* read deptii to unit top and verify eutry */
answer = "n";

start: do while (answer = "n");

put edit ("Insert unit depth to top", ")
(skip (C), a (24), % (15), a (2));

set list (tnpin);

call clear_sysinj

/* construct verification question %/

question = unit code (n) " jconvert {(tupchr,
fized (tupin, 16, 2))11" Or? (y or n): "5

call yesno (yuestion, answer);

unit (n).untdptp = convert (unit (n).untdptp,
tupin);

end;
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unit control.pll

unit control: proc (post, alort);
/* procedure to control the input of unit data for all units
of one hole */
dcl (sysin, sysprint) file;
del (clear sysin, unit, decode unit) entry options (variable);
del 1 fixece bing
del ans char (1);
del unit_cude (16) char (4) external static;
sinclude postl;
el code char (4);
del (unit p, unit n)rixed bing
del (abort, top ox, wid ok) bit (1),
abort = "u"b,
/* set code of top unit in character forum */
top_ok = "U"b;
do while (“top or),

pace 596



put edit ("Insert top unit code', ": ")
(skip, a (20), x (1Y), a (2), a (4));
et list (code);
call clear sysin;
* decode the character unit code, check that the code is
acceptable, and return the integer index for that code */
call decode_unit (code, unit p);

do while (uﬁit_p = U);
put skip list ("Hole voided.");
abort = "1"b;
return,

end ;

/% clicck for reasonable valuc for the unit index number %/
if wnit p >= 17 then bLeging
to;__ol—: = "4"b,
put sxip list
("Top unit can’t be the bottom of the Lule.");

end;
else top ok = "1"bL;
/% yet the inforuwation for the top unit in the hole */
end;
call unit (post, unit p);
unit (unit_p).unit_prgsent = "1"by

/% et all units present between the top unit and the bottomn
unit in the hole */
mid ok = "U"b;
do while ("wmid ok);
put edit ("Insert next lower unit code', ": ')
(skip, a (27), x (12), a (2));
/* wet the unit code and find the corresponding index */
set list (code);
call clear sysin;
call decode_unit (code, unit_n);
/* check for reasonable unit index */

do while (unit n = U);
put skip list ("ilole voided.");
abort = "1"b;
return;

end;

/* if new unit is not below the previously entered unit, there
lias been an error. try again for the next unit. */
if unit n <= unit p then doj
put skip list
("hew unit code mnot below than last one."),
do i =1 to 17,
if unit (i).unit_prescnt = "1"b then
unit p = 1;
end; a
put ecait
("Last valid unit entered was'
s

(

, "¢ ", unit _code (unit_p))
kip, a (27), x (12), a (2), a (4)),
cid;

else if uvnit n <= 15 then doj;

pase 57



/7':

chieck t

set the
unit ju

call unit {(post, unit n);
nat the new unit is deeper than the last one */
if post.unit (unit_u).untuptp <=

puoste.unit (unit p).untdptp theu do,

put ship list

("The new unit is not deeper than the last one."

> list
unit 3y

put ski
unit u

e

]

end,

bottow uf the unit above to the top value of the

st insertcd %/
unit (unit n).unit _present = "1"b;
unit (unit p).u tdpth =
unit (uait _n)euntdptyp;
unit p = unit n;

)

end ;
else wid ok = "1"b;
/* get base ot the lowest unit pruscnt */
end;
put c¢dit ("Inscrt base of lowest unit mcasured"™, ": ")
(scxip (U}, a (35), = (4), a (2)),
get list (unit (unit p).untdptb);
cturn, -
/* cerror return with abort flay set #/
erret: put edit ("iole voided") (sikip, a (11));
abort = "1"b;
returng
end;
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del
wcl
del
dacl
del

yesno.pll

no: proc {guestion, answer);

.

utility
and kee

program to print tie input question
P proupting until & y or n aunswver has

been input */

guest
answe

(sysin, sysprint) filc;

ion char (06U) varying;
r char (1),

oxyesno vit (1);

clear

sysin entry;
okyesno = "U"b;
do wnile ("okyesno);

put skip list {(yuestiovn);

1){1 Ju

¢~



cet list (answer);
call clear
if answer = ansver = ""n'" then
okyesno 1",
else put skip list ("Please answer v or n.'"),
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